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(54) ACTIVE MATRIX UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to remove 
flicker and after-image and to simplify circuit constitution 
by providing a gate driver or the like capable of outputting 
one of a first voltage and a second voltage and allowing the 
first voltage to change before continued gate signal lines 
are activated. 

SOLUTION: The device has a data driver 32 for driving 
signal lines SLI-LSm provided on a liquid crystal panel 30 
and a gate driver 34 for driving gate lines GLI-GLn 
provided on the liquid crystal panel 32. Further, relating to 
this active matrix liquid crystal display device, the falling 
part of scanning signal is changed in a form selected from 
linear, exponential and step functions by supplying a high 
gate voltage to a level shift of the gate driver 34 in the 
alternating current form. Thereby, a field through voltage is 
sufficiently suppressed and then formation of flicker and 
after-image can be avoided and, at the same time, the circuit constitution is extremely 
simplified. 
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BEDSfiiiS (46) icmmi. mEISSiffi ( 4 6 ) «?i5 
^fll^E (VDD) ?r»2mE^'f> (SVL) tcS«S 
Sn/cn<iO$iJffllffl;^ -{-j^ (3 9) ffiiJJC^WWCceiH 

-rsciiW-ifriismfimE (vdd) ^ijBKsn-s^ 
icmzmE-v-iy (SVL) KM*&$n-2.mE*i±cci- 

RSn/cMtStf^SlcDt^-rn*^— :>©0^-C<S<^C'2.o H 
21iE7'f>(SVL) ±©SE«-^©STAi 0 Si5?:i|g 
•?>A>{C^jk3#Sft:»{C. SEiaasg (4 6) 

(3 0) ©y- h^-/^ (GL) {cfffti-sSF^feffi 
!a (Rp) SiD^^gfi (Op) ^mmticth-r;^ 
s. f svywws (4 8) «iBiwsijsP7'f> (SO 

L) Ai6©*¥IS!Wfi# (HS) i'f -if i'n f i'7 -( 
> (DCL) *>6©f'-^'i'a -:;i' (DCLK) (CtES 

Lt^gggss (4 6) (Dm5£mtkm!^,tms.m® 

«Fs549i5£^*. C©/c«)tc. 5r-f 5>yftlJffllS (4 

8) «*¥l5lKli<i-^ (HS) «CJ;-D-Cl7]m5n*Ci 
tmiiXf-ffa-ji' (DCLK) ^i3':;>i'---fi 
OS^L&t*) C©*':»5»-©tH:*jm 
^?:l&ffliH*^to1ft-.SC i-cmEIHgSS (4 6) 
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[0 0 14] C®J:^{C, l|2mE7-l'> (SVL) ± 

©ismiiy- h ( V g h ) i)iii.mWi'cmtti>c 

Ctvm^^^^tl (3 0) ©y-hv-Y> (GL) 

if&3n^>;^+i-->y<i-^ (scs) <DS[T*«ogp*iiS 

^3»»CC^fb-ra. BJR (3 1) K^StlfcTFT (CM 

N) ay-hv-fV (GL) ;!i>f>©X + + ->yfi^ 

(SCS) ©m^Jg^oEgiftmiMTtcTAisaEria 
ttsns. c©ffi!F. m^i2)i (c 1 c) {c3(tS3*aytii 
msy- f-^-/^ (GL) »c«n*«i&$nfcO(i# 10 

^-f^ (SL) *ie)TFT (CMN) imi^t^^-i» 
(DVS) iCi-j-C^^^c^mijgt^-fe^l' (C 
1 c) (c^SStii. cn(cJ:-5t:, (c i 

(GL) ±.<o:^^^~yif^^ (SCS) ©«e**tf 

T (CMN) 0(iWSEJi(T*rT*t'5ti^K:y-h^ 

>f> (GL) A^ey- (GL) -ewSE^StlS 

imXY^T (CMN) ©eSSmE-C4.5®-Cfgfa-fe;l' 

(c 1 c) (GL) »cssnsm?ws 

\smhX'pts:<,tjii,, c©i^*. 7^-Fx;l/-mE 20 
(AVp) *J^WC«IE3n*. 
10 0 15] 0 6 i***??©^ 2 SlifiWc J: STi'f-.f 

©r i'7- ^ h >; i'Xjffii.^^nSlg-CBSEiatBS 
(4 6) (3 0) ©y-hv-/> (GL) 

©S4«fii (Rp) mmmm (cp) iMfflors 

m&y-FmE (vgh) <o-SL-rm^txd^^=.i^v 

(SCS) (DtLTmU^mi^^V- h^E (V 
gh) ©iiT*s*3SIJiX+-i.:^>y(i# (SCS) ©St 
T*if)SIJ4JgKM»Jgffi-C§E{t31f*. @6©jRSa^ 30 

j^a-ctt, wj^n'^^y^ (3 0) ±©-y-h5-<> (G 

L) «igift-r.2)/c«>©y-i- (3 4) 

•5. (3 0) \m^'^'<y (sd Roty- 

h^-fV (GL) iOSi^Kfia-r-Sil^ (3 1)*^ 
tf. (3 1) (SL) *>6©7'-f^ 

(DVS) {C|;£:SL-caill*B«:IBfiiS-rS«SH2 
;KC 1 c) (!:> y- (GL) *i6©;^ + + - 

>yft# (SCS) «CIc>^L-C(i-^7'f> (SL) 
jSSHzil' (C 1 c) Ccmsnef^-^mEfi-^ (DV 
S) i^OSsil-rSTFT (CMN) -CfilfiSStlS. * 40 

/c. si^ ( 3 1) r »li«j^fi (c s t ) *5«^B-fe;i/ 

(C I c) {CjfeJSjCC^i^SnS. y-HK^-f^-c (3 

4) \mmv'<i' (CD *>?)©y-h:^5f-h-'>vu;< 

(GSP) Riyfy- hi'D vii'y-O (GCL) *^6© 
y-hX+-t.::.>yi;a2»l' (GSC) lcit;§-r*'>7 
|-Ui;;^$-fe;l/ (3 6A) i, i^^ h b-z^:^ iffe;l/ ( 3 
6A)<!:y-h7'f>(GL) ©KKSi^SnfeSUfflffl 
©;^ 7 5^ ( 3 9 ) -CtagSSnS. ->7 t-Ui;x5f42;l/ 
(3 6A) «ia7Kia7K3nfc<i:'5{cy- h;^++-> 

yi'o-^i' (GSC) ©±#?i5»y-cy- so 
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jux (GSP) (QT) mvimtir^. mm 

m<0::^^ -j^ (3 9) kti/V V UvXiz-b;U (3 6 A) 
m ( V g 1 > V g h ) <Ji^(0\<>1l'txif-r>immi^ 

y-^^'f> (GL) K.mkti>, cnKj:-,r. y- 
h^-fXGL) -cttisstty- hmESfc«j«m(4y 

-h^E (Vgh) ^Wr.SX^^i':::-^^!!^ (SC 

s) imHi>. cti^m&^w^tit. mmmox^ 

v=f- (3 9) huyxif-b;!/ (3 6 A) ©tb;^<i 

■^AJ/^•^lfta**1r5^i^^casmfi[y-^SE (vg 

h) *sy-h-7-f> (GL) fcmi|!&StlS<fc'5CC-r'S- 
hUj;xicfeJK3 6A) ©ai>3®^:<|ici-^ 

s4«-rst&^{c(gs&y- hSE (Vg 1 ) *iy- h 

^-^V (GL) K«ite$ti.Si:^(c-rS. @7CCS^3 
tile" SCSn' «>X©y-h7-r>(C^*&3tiSX+ 

[0 0 16] %^^<rM2mm>Ci.i,7 ^"r ■( 
-f-^ y U V i'X?gS*^S«» 1 ^E7 -Y > ( F V 

L) (cg^iKsnfcffim&y- h^E^^fes (4 0) i> 
wmay- hSEE^as (42) i4iij)nrM«-rs. 
ffiSiiy- hmE^^S (40) ttmEu-^^vA^-SK: 
iN^3nfcf)^isw{c3^#3nsigmtty- hse (v 

g 1 ) *»lSE5-f> (FVL) tcSfi^Snfcnffl® 

vmmoT.'i'j^ (3 9) cc«*&-r^. ismay-h^ 
Ei6*s (42) \mi^m^ifiictch<oi.^vi^ 
fbt-sissay-hSE (vgh) iife^-ra. c©!S 

-m-f- t-mE (Vgh) ©iT^sOSPtiJgJKSISt©^^ 
9§-Cili-?>AHCT*52,. c©J:^lCiism{4y- hSE (V 

gh) ?:^^f i>/c«)k:. ssmfiy- hmEISiS (4 
2) 3!>j»samE <VDD) ^^.-^h^wsmrnkSL 

S (4 4) t. WmfirmE^4S (4 4) RO-||2SE 

7 -f X s V L ) ©raicgij^s nfcmEPiffis (46) 

-mmtih. JSSfiSEIft^S (44) B-5£©mE 

K;l'?:SS«:^-r-SaSSJK,«©iaS(4^E (VD 
D) *mEillg5S (4 6) mEIHSJSI (4 

6) lJ»2«E7'r> (SVL) *ii5SffiS)K6*S 

(4 4) i»JSmE^-f> (GVL) ^^-^^UVmt 
■5>Cim2mE^-Y> (SVL) ±(C07 {C^b/c4; 

^^cKSiay-hmE (vgh) ^m.t^i>. cote 

ftfc. SEifflgiSg(4 6) »y-h:x+ + ->yi'a-^ 
i' (GSC) (cr&sf.sas.'SsiiafflX'f -v?^ (50) 

^mti>. 2 5^ ( 5 0 ) «y- Y 7. 

+i'->yf nr!»4' (GSC) ©M-ri6iiiEiat?ttiii 

mE7-y> (SVL) IriSmttSE^aS (44) CcS 
i^3#2)Ci-C^2mE5-r> (SVL) &0-y-h7 
> (GL) ifCiSmtt^E (VDD) *i^n*J:^K: 

-rs. y- hx++->yi'a->i' (gso a^^^-^ss 

(50) «m2mE5-r> (SVL) «rSJ£IME7-f> 
(GVL) {C««3#*C<fCll2«E5^> (SV 



u 

L) (GL) ±©mE?:iSmfi^EU 

-Ol (VDD) il)^hmmm^ff]icmT!^ii?>. c(om, 

fH2mKv^> (svL) sofy-h7-f> (gd ± 

©IIE*iSF^fi!a ( R P ) R^^^mm ( C p ) ©B^^ 

fatccfc^rSJS^E^-f^ (GVL) ijcossmsnsc 

i-CjIiStty- hSE (Vgh) t7.^*~:yifm^ 
( S C S ) ©aETO SRiiS 7 (Cin L/c J; 5 (cJggtMIJ© 

j^SSri|g-?'*:>«:^^frs. cnjcior. iii^ (3 i ) 

CC^*n/cTFT (CMN) IJy-h^-f^ (GL) 

1 -> yfi-^ (SOS) ©ME*5eg$?fiE©fei 10 

SHz;!/ (C 1 c) fC^I|$n)tm<t*sy- h7-^> (G 
L) «^7-f> (SL) *>?>TFT (C 

MN) ^rigft-rST^-fmEft^ (DVS) {Cior^t 
»ja:Sit*ijfiSHz;u (01 c) cc^^3ti.6. coig 
<C 1 c) K:^asn/cSE«T*!6!&< 
y-hy-<> (GL) ±©;^=^^f::.>ym-^ (S 
C S ) ©mE*5T FT (CMN ) ©IS^SElUTtCT*^ 
■5ii^(cy-f-v-Y> (GL) •C©mEa»l:*sfi;^T 
FT (CMN) OEg|?SEr*^©-ca?B^a-feJl' (C 1 20 
c) *i6y-h7'f> (GL) fJ«:SStx5^igfS«S«) 
■CiJ>J5c<^c4. C©*Sm. 7^-K;^>'U-mE (AV 
p) *J3te»{c«iE3*i<&. UK:. iB^ (3 1 ) (ci-^r 

i, 

[0 0 1 7 ] H8tt2|t*W©ir3iafi«a|(Cj:*Ti'f ^ 

©r i>7^^:f■7v ') V i':^m^m7mmtm.Emms 

(46) ifi2mj^MWm<0:^^y^ (50) ittfimE 
5-Y> (GVL) ©KCCfiJt (R 1) Ri>'^a (C 1 ) 30 

^m^sm-<DwmfS.i^ti. sin (r i ) a 

Of^gfi (CD W?B2SE5-r> (SVL) RCJfy-h 
(GL) ±©mE*5»)SmE7-Y> (GVL) ») 

r. »2tiE7'r> (SVL) ±©issfi[y-hm 

(Vgh) ©3iT*i O 9 f © J; ^ tci[±*5 0 gp J: 

(GL) ±©;^=<=+::->y<i^ (SCS) (otLrmsn 
fcBI9K:^-rJ:^fclE±*i'58SJ:9*>o<!:;S-?>*HC^{b 40 

•ri). «5t (R 1 ) i^fi (c 1 ) itmicmcx^^-r 
tin^—otaamL-chJii^K ffifii (R 1 ) isa 
(c 1 ) «£«ec)c£;{;ri>-rn*>— 
J:l^ c©J:^itc^m{4y-hm (Vgh) 

(SCS) ©3iT>!>s»)a545:±*5'3gi5<fcO 

;^ji'-SE (AVp) ^3t^Kffl)$ij-r*ci*i-c«f*c 

[0 0 1 8] 01 0«S4^^tcJ:^ri'7"^ ^vh 

y i';^?8ta«^is*««iiis«{ciii^-r4. h i o©t so 
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:/v h i; •:>i;ziimm^Mitmm^Bm ( 4 
6 ) *i 2 «*JiJWffi©X ^ y9 (50) Rio*) CCffiS(4 
SEISaS (44) Siyi^2SE7-<> (SVL) <Df& 

mi^stitc 1 s.'^.siiiaifflwx >( -j^ (5 2) m2 

mS.z>^> (SVL) Riy'SigmE^'<> (GVL) © 
raCC^SKSn/cTFT (MN) i*mtir'5Ci«r|»l> 
■CB06©?SB^Ha^ilgi|5l-Aj:iHlSS<S^«:WrSo 1 
ms^M&mo:^^ 'jf- (5 2) iTFT (MN) «y- 
M=*=i'::.>y^D-^i' (GSC) ©S&Slt*JSg{Cj;r>T 

«*f»ffl©;^ -< v 9^ (5 2) «y-hx+-t.->yi' 

(GSC) *5^>-f^ffl«:ifi^-r 3 n. 
-]ftr{CTFT (MN) »TFT (MN) tty-hX^^i- 
:^>tf{'a yt> (GSC) *s>'N-l'a&ffi*«}#-r.S«raJ§ 
ttSiaS. TFT (MN) {jy- h;^ + + ::->yi'D f 
(GSC) {C<fc-3-Cll2^7-r> (SVL) RO^y 

(GL) tctkmjmimmtictvmmik 

y- t-SE (Vgh) Si>';^+i'-=->yfi^ (GL) © 
2T75iO»JilSMIIi;6t]tC^{t1-^. S^c. TFT (M 

N ) i^»mi^mtii,mmis.^Rimmi&^K.j: m 

2SE^'(> (SVL) SO'y- h^-O (GL) ±© 
mE;5iSJSmEv-Y> (GVL) ffi'JKSfcSSn^tl^K: 

(GVL) ±©i«IHay-HIE (Vgh) ST*10SI5 
«09-C©<fc'5KiZ:±Aii5S|5<i:OiS-^*»CC!feS. Cili 

^-t+T. y-h7-f> (GL) ±©;^+f->y<i# 

(SCS) ©AlTA5')gPt>09t'OJ:^lcil±*s»)gpj; 

ofcoiiS^AHc^^b-rs. c©j:^tciiimfiiy-hm 

E (Vgh) RZJf:^df.^-yif^^ (SCS) ©aTF*! 
ffi^Ba7nSia«7 ^ - K;^;u-mE ( AV p ) 

TFT (MN) itmnfS.f^oimmsi'of^m^o 

•r*. SK. TFT (MN) tm&mS.vA> (GV 

[00191011 «:$^B^©^5lli6^KJ:-5ri'7- 

1 1 ©T f- ^ f- ij i'XiSl.S^gttT F T 
(MN) {ctel^ngii: (R2) *5||2«E7-Y> (SV 

L) so'ttfimE^-o (GVL) <Dmcmmiin.fcc 

t^m.^X\m 1 0©«S^«g<!:|a|-«:|BiiiS«fiS?r 
Wr filn ( R 2 ) S3: 1 «*$ifflffl©X W ^» ?■ ( 5 
2) *sy- HX + + ->y*a v i? (GSC) ©^^-fiS 

at«s§«cj:-3r«aaii3nsti^«:3r2fME7-Y> (SV 

L) SO'y-h^-f> (GL) CC^m3n5SE©2iii 

(5 2) *sSa8iS<a^j#^. fitn; (R2) »S2m7 
-f> (SVL) SC;y-h7-<> (GL) ±©«E*1S 
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jem^-f^ (GVL) micmm$ti6mmi&<tj:^ 

Ct-CiSmiif^-hSff (Vgh) RO';^ +■»-:::■ 

# { s c s ) oiLTifi *) wv^wmmM-cmti ^ 

■5. ^m-rnw. sci (R2) kmim^Mmm:^^ y 

9^ (5 2) *sja|()3nSJi^{C»2SE7'f> (SV 

L) Ri>'y-h7-/> (GL) ±©Ksi4y-hmE 

(Vgh) ©iT*<085«EI9t?©J;^K:A£±*Ji)aiJ: 

(GL) }i<DX^^::.>tfm^ (SCS) ©StT*iOSP 
fcH 9 1?© J: ^ {Ci±*5 1) 88 J: ») r> tlSt^tfticmtt lO 
C©J:^{cfl5^14y-hmE (Vgh) RO'X+ + 
(SCS) ©ST^^OSP^iiLhAiOgUiOfe 

;^Jl/-«E (AVp) 4^»{C«lS(|-r*Ci3!)i-Ct*C 

[0020] */c, 06. 08. miom^mi iks 

7n3nfcm27iSII5 jUie9©«fBa^S-Ctty- h 
7.^^=.l^ifi;uvi^ (GSC) {cioriiEISIBS 
(4 6) ©ejf)g|ASI)<lP*s$lJ8PSn.5C<k-C05T?©f 
^5>yS(lffllg (4 8) C©i|gS. S 20 

6. H8. 01OSi>'El UC0^K3nfc^27!)M^5 

«fiS*i32E^ffllg<t3nS, cnift-ttr. S6. 08. 
0 1 0 S:i:)^0 1 1 k:0^$ mrcH 2 TbMI^ 5 Ht&t^©^ 

a«7KSiaT{iy-f;^+ + ->i'i'Cl-;-i' (GSC) 
©85»«6«*s 5 0 % -C * .5 C i -C^SS 3 nri, i * TjsffiS 
H2;KcSE3W^^cc5(Em$ti* c SIBHrtrji 

[002 1 1 012 «*5%W©ir 1 7!iMII5||ifiCT«:J; 

(GL) So-ft-^^-O (SL) ±tc:ins;^+i'-> 
( S C S ) i f^-f^fi-^ ( D V S ) ^mmt 
•5. 01 2(C0^Sn/i:;^ + -f->y<i-^ (SCS) W 

-mx»i;-C7'-i'SE(i# (Dvs) ^csi^^ifi« 

tt^^-FXJW-SE (AVp) ^%'^^Vmt^<Lt 

[0 02 2] 01 3^^*l6B^©»6ll^S0ilK:J;2.T^'7• 
^ h y 5- i';^?SSa^Slg4«BSWic0S^-r4. 0 
1 3©Ti'7"-<:?'vhy ■^^'X«S^7i^a«llimE 40 

>(F VL) tcSi^$*afcffimfiy- FmE#£*2l 
(40) i. BS&y-hmEIS^IS (4 2) 
•r.2.. ffiSay-h^EIEftS (4 0) \xm!&X'-<M^ 

-^{cts^stisfisiety- hse (vg i ) i s 

E^-fV (FVL) CCgi^SnfcnliCSlJiffllfflX'C-;'^ 
(39) «:tt*&-rS. iftmay- HiEI6^lg (42) 
\m 1 4 {cS^Siifc J; 5 (cir 1 Ryf«2 ?i5«fiaE 

(VDDl, VDD2) ^r3^«WCCW-rl)>'^•;l/;^t^;©ii^ 
mfi^^-hSE (Vgh) C©<fc^^ci«m 

ay- HIE (Vgh) 4«^-r^)/c»«:. ismay- so 
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v%E.m.^ ( 4 2 ) am s:c>'M2;«m(4m (v d 

Dl. VDD2) ?:l6*-rSiiES(4mEffe^S (54) 
i. iSSiiSE^S (5 4) Ry»2mE7'<> (S 

V L ) ©BflCCgi^S nfcmEiaiSS (56) -c^g^ss n 

•5. smiiSEie*^ (5 4) -c^^n^^msii 

®E (VDD 1 ) «-S©^EU'<Jl'4SS«:iiJ#L 
r. ll21ifSfil[SE (VDD2) Wfi^fiy-hSE 

(Vg 1) .fcOiSK-r^lflS^ttmE (VDD 1 ) J:0 
(fi(,>SEU'<JU%«^iCi»H!F-r2.. cn6^1RO'^2 
lS«fimE (VDD 1. VDD2) ^«Eii6SS (5 
6) K^^i^T^., HEHaiSg (5 6) ttiSmiilE^S 

(5 4) *'6©l^lRO'll2itim(4mE (VDD 1 , V 
DD2) ^mZMEv^y (SVL) iiKcSE#WtC«*& 
thCtvm29E7^> (SVL) ±K01 4«:^U 
/ct^j&riiSli&y-h^E (Vgh) C 

©/ci&K. siEiagpS (5 6) «y- h;^=^^t^>yi' 

a!>J' (GSC) K:it;s-r€)»2$iJ1SPfflx-<-^5^ (5 

8 ) iMmf^. m2mmmy^ (58) «y- f 
z^*::->tft>uyt> (GSC) (Of^^uimmmvm 1 

SSfiMIE (VDDl) «i^2SE^'^> (SVL) (C 

fliit&-r-&c4fm2mE^-/> (SVL) syy-h7 
■<> (GL) ±<,cmimm&.mE. (vdd i ) /)m*i?> 

-vf (GSC) ifia-imi:^iri>m'^, mzmmm^. 

(58) »^21*fm(4liE (VDD2) «:»2« 
E^-f^ (SVL) {c«i|i&-rSCi-Cll2mEv-Y> 
(SVL) R0fy-h7'r> (GL) ±{C|Er2fl5Sfii« 
E (VDD2) *i^n^J;0«:-rs. c©item. ismfit 

y- hmE (Vgh) «y-h;^++->yi'P2'i' 

(GSC) ©mCTifC^lJSSttSE (VDD 1) i 

112 i«mi4SE ( V D D 2 ) *)i;xw-r.5.. 

[0 0 2 3 ] 0 1 3©ri7r-< -/vh 'j PT^WL^m 

^kmx\m^j'^^>\^ (3 0) ±©y-h^-f> (gd 

iHttri/titooy- h K5-f>'M3 4) 

(3 0) tsft^^-o (SD SD«y-h5 

-(> (GL) iiCgliglSnSiii^ (3 1) «:§tf. 
(3 1) l3;®#7-f> (SL) *>6©7"-faE«# 

(DVS) ^c]x:^^Lx'-mitm^mmm^^)\' (c 

1 c) i. y-h7-f> (GL) *56©x^+i'^>y(i 

^ (SCS) {cf&sorii^^-fv (SL) !!pe)S[S-fe 

;KC 1 c) (ce«&$n€,7^-i'mEm-^ (DVS) * 
wo»s;i'STFT (CMN) fiifiS^nSo ttc, mm 

(31) tcti^ltftgifi (C s t ) *«^H-feJl/ (CI c ) 
{c3t5>jK:Si^$*aS. y- h (3 4) 

-fV (CD 3!)^e)©y- f-Xif- hvN-jl/X (GSP) R 
yy-hi'a2'i'^-Y> (GCL) *^6©y-hX+ + 

::^>yi'ci-ye> (GSC) icissi-sj-'^ h uyxaur 

;l/ (3 6A) i, ->7 l-U'JZii-biV (3 6 A) iy- 
F^-O (GL 1) ©ffl(C««gSnfc^l*lJfflIffl;^'f f 
^ (3 9) ■C»eE$n*. hui';^f-fe;l/ (3 6 
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Uv^ (GSC) (D±Sx^;i^■cy-^X^^-^/^•J^X 

(Gsp) miM=f- (QT) mvimiri. m\mm 

fflX-f -;;^ (39) (36A) © 

E (Vg K Vgh) ©ttn^-Th/p— 5«:aJ?W{cy- 
(GL) cniCjCoT, -^'-h^ 
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i. y-h^-fXGL) «ffis©*¥i5i»5m-^©^xa 

©ffl^Snsmi NMOS (MN 1 ) ?: 

m^bxmzmEv-o (svd ±©«mfiy-i-s 
E (vgh) 4*^i5i»i(i#o^»i*ia^c>fcgio©«iM 

OIHIfCttlll PMOS (MP 1 ) 40 

xmimEv-<> (FVL) ±©{ssfiy- h^e (v 

g 1 ) ?:A;^-r^.. C©«gm. y-h7'f> (GL) {C 
BSl 9K:ia^3nfcX++::->i/(i^ (SCS ITiM 
SCSn) ©tt>l,>r<l*>-o*l«*&S*T,5. 

i^m-^ (SOS) t3:y-hx+-f->yi'n -;;5' (GS 

c) ©/^ -f i&ffiiEH ( in ^ , ^w-mmm^omM^mm ) 
■fBii5SfiiSE*ili}#or. y-hx^t-^y^-a^. 

(GSC) (Du-mmmmva (yH^wimfmom^ 
mm) vumm&mEii>^m^^'i^)i' o o ) ±©tf 

T (CMN) ©eil«E (V t h) ecjfi«SnS«E* 50 
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A^w-mmmmofh^.vTFT (cmn) ©bswsejco 
<st,>mE (fiP^. ffi^iay- vmE. (vg i ) ) jctisi 

{CT*5'2.. C©J;^iK. m^B^^^)^ (3 0) ©y--h5 

(GL) «c«*&$ns;^++->yfi^ (scs) 

©StT*sOSIb!»Si|g^*i(c^{b-r4Ci-C. iB^ (3 1 ) 
CC^*tifcTFT (CMN) «y-I'5>f> (GL) 

6©x++x>y<i# (SCS) <Dms.mfwm^ 
(c 1 c) !,z%mstitcmM-i)^y--hy^> (gd ii 

tCfiSnm-^^-f^ (SL) *»6TFT (CMN) ^rigi 
rSf-f«E«^ (DVS) ici:^x%f^tj:WSifim 
(C 1 c) {cjtmsns, cntcJr-^-C. SlS-fe 
jKC 1 c) {c^^3hfc^E«T*Je)!5:l^ y'-h^ 

(GL) ±©X:<^i.r.>i/fi^ (SCS) 
TFT (CMN) ©BlfiSEfelTCCTJJJStl^Jcy- h 
7-f> (GL) t?©l||^iaj**iS^TFT (CMN) 
©BgWmE-C*i©Tj8!aH2;l' (C 1 c) *^f>y-h7 

(GL) micmtii>mmmitmit>x'j>tj:<tj:i. c 

(omm. 7 ^ - h-x;l/-SE (A V p ) *i^»CcffllE3 

[0 03 4] 02 ii,t:^mn<Dm8mmmK:j:^7i'f- 

2l<07f7'A-:f-7V')vi> x?SS^7n^g«, m 1 8 
■C02mE7'f> (SVL) iKmii^Elfe^S (4 
4) <mK.m\^W^iinicnm<r>PUOS Y=7>i>7. 
5? (MPn+ 17!iSMP2n) i-e-Lrl|2mE7'r > 

(SVL) tmmv^> (GNDL) (DMiicmmstitc 

WlMt&m ( R d ) ©«;to 0 tCiSmffitlE^gfeS (44) 

tm2mm=>-<> (svd ©r^tc^i^sn/cSEiigp 

S (6 4) ?:W^.2)Ci*^V»-C»Sl 8<D7^7-^-y 

SESIffiS (6 4) tty-hi'n">i'7-f> (GCL) 
*:.^©y-hX+i'::.>yi'0-;'i' (GSC) tCI&SL 

xmniimEM^m (44) ^^zms.'jAy (sv 

L) {CjtifeSi*. »2flE7-/> (SVL) CCft^igS 

^riffi^-ri., cfi^nmicmnti>t, mEi0t5S(6 

4) h;^+ + ->i/i'n-:>i' (GSC) 

fflfii*wr swifflKBKsffiifeSfes (44) *>6©]sa 

(4mE (VDD) A3||2mE7'f> (SVL) in<l© 
NMOS h^>>>Xi! (MN ITbMMNn) ©tfi^Tn 

^^-o^rigsory- h^-r> (GL) iMcceisn 

•S. y- hX++->yi'0-y i' (GSC) *iO 

-^aiB^r^^SBSfcmiilpg (6 4) tt02mEv 

-fv (SVL) tcS{mji8S?rS«o-cy-h7-r> (g 

L17!»MGLn) ±«:3tm3nfcmE*i»2SE7'f > 

(SVL) R0fSc^affi*)5i(S$nSj:^tc-r^. C© 

B#. y- h^-fXGL) ±©mE©a^jia (sn-^. 
i^») tt«(aiiiis©»fiii». y-h^-zxGL) ± 



(13) 

23 

(Cc) Rum^m.tK (Rc) {cj;-,-c^s 
mmic. MEmm^ ( e 4 > 1 9 icmrn 

so <D^ui^mm.m (bp%. ;i<¥i5i«fi#©fF^tiig 

SB) r«Jgm&mEU-^Jl' (VDD) i:mwbxy-h 
7.^^=-\ytf>?Xi'}>J (GSC) ©Ci-i&ffi|EHt?»lif 
a<a«EU'^il' (VDD) 3!P?,ti»M»»tC|§SAj{C«iJ> 

i-sis^iiy- (vgh) mzmE'y^y (s 

VL) ±{CiitlS. 

[003 5] *fc. ®175Sirny-h^-r>(GLl 10 

T^SGLn) -en-enttTK^isiMi^oii^irJoii^xe 

!tt$n.5)NM0S (MN 17!;MMNn) ?r 

^n€'niS*0-rm2SE5-f> (SVL) ±<DKmi4 
y- FSE (V g h ) **¥l5»«t#©-J3»!©M{CA 

^fj-r c <!: i ef-ii-r gi 0 <Dwra©rfl« P M O S I- 7 > y 

(MP17!»MMPn) im^bxmi^K'7^> 
(FVL) ±<D(SSfi[y- hSBE (Vg 1 ) %A*f 
•5. COiSm, ^IT^M^ny- h^-f^ (GL 17!)M 
GLn) »01 8{CH^$n/i:X + i'r.>i^^-^ (SO 
S 17!iSSCSn)<Dfl«&4SW*, ♦->d'<i-f 20 
(SOS) ay-h:^=^^^>ifi>Uyi' (GSC) © 

CS) ©a-^SKBI (*¥I3»IM#©a^iiS»J) -CB 

iitm^amE*^e.«s^^•^J^ o o ±©tft (cm 

N) ©ISIfimE (V t h) (cjfiS-rS®I*-Cj§ISB8» 

W«:»:J>-rs. *fc. :^++->d'(i^ (scs) 

©;k^»3Jl«S©*6*-CTFT (CMN) ©Bg|?mEJ; 

»)(st,>«E (in^. ismfiy- (V g 1 ) ) ecu 

«{CT*«S. 30 

[0 036] C©J:^K. jS^>'^-^;U (30) ©V- h 

7-Y> (GL) m*&$n.s;^+f->yfi^ (sc 
s ) ©itTiOs 0 siJ>!>iiS^*>«c^{b-rs c i r . Hisg ( 3 

1) {C^Sn/cTFT (CMN) {J^^-h^-f^ (G 

L ) *i6©x+ - > ( S C S ) ©«E*iBgl?m 
EWTCcT*«iS-CK:4Btt3n*. c©B#. ?SS42;U 
(01 c) K:^S3n:temi^*4y-h7-(> (GL) Wl 
CC^nS*J. m^v-<y (SL) *^6TFT (CMN) 
?rigft-r.5f'-i'1iEfi^ (DVS) (CjCorJt^^iiSli 

(C I c ) {c5tM^n*. Cti{cJ:-:.r, 40 
(C 1 c) «c?Em3nfc^«T*56^f<^c 
y-Fv-r> (GL) ±©X:1^ + ->i'fi# (SC 
S) ©SE*5TFT (CMN) ©figlfiaEtiTtCT*^* 
Ji^{cy-h7-Y> (GL) V<D'^Emi&*i&izTF 
T (CMN) ©BgWmE-C*S©-C?S^B-fe>l' (C 1 c) 
*i6^^-h^'f>(GL) ffliJ«C«tlSm?5fiBS*t:d> 
^j:<«:S. c©ie*. 7^-K;^;u-SE (AVp) *!! 
^^(cjuEsn^. 

[0 037] 02 2 aiS*l|B^{Cj;^Ti'f--f :7'vh y 
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mi'm^^m u , 022b «fi£*©T r -< h v v 

■r. 02 2a©;^+i':i>d/(i#ttS2 2b©:!^ + + r. 

•;'i'X«a^TvS?gttTFT (CMN) iii^-l^tVi 
n*i*©TFT (CMN) ©y-h«ffi<bV-:5C«fli 

fSi(Dmm.m^^<tth. seo-r, tft (cmn) 

«l^<?lS:!>r-5. C©i^*. 7^-KXJl.-mE (AV 

p) m^i<f£'iX. mcv') ■•jtiifimb<m>ti,. 

02 3a«*^WtCj:STJ'7-^7'-7h'J 
^n«S«TFT (CMN) *sS8l)3nai;*©m&^{t 
■ei/T:02 3b»S£*©Tff-^ >^vhy "vi'XSf 
ali^^atJTFT (CMN) ^ijaijlSnSit©^^ 

^<fc**n-en3ST. 023 &Rim2 3 btj^^B^tc 

[003 8] @2 4»@2 OtCiS^S^aAiSEPIISS 

(6 4) <DW&w^m-m<cm^st^h(Dx»>i>, 024 
{c*3i-^t:, ^isass (6 4) «ismiamE7-/> (v 

DDL) tmmv^> (GNDL) ©ffl«:it5>jmStl 

tcmiRamzm. (ri. r2) i. mi ^-k (n 
1) tmzmji'y'O (SVL) ©iaccs^$n/cm3 
«ct (R3) t^Mmh, mimmzt&tA (ri. 

R2) «iSS{a[«E5^> (VDDL) iCiSSfirSE 

(VDD) ?r^ELTJ?-©^E$nfcmE*5||l ^- K 

(N 1 ) ±i,cmti^j:^i>cti>. mstm (R3) «ii 
ly-K (Ni) <tm2mE7-f> (SVL) ©races 

fisa^*iiis-rSo m&ms (64) uiiiSfimE^ -f 

> (VDDL) . »1S0'II2^-F (Nl, N2) © 
m^cW^Stitcmi (TRl) i, 028 

m (R2) ttm'y-o (GNDL) ©racc^snfc 

m2 f-7>i^Xif (TR2) t^36{C:i:{i-r^. mi 
(TRl) Bm2^-F (Nl) ±©mE 
{dSSUriSSfltSE^-f^ (VDDL) ±©!SafeS 
E (VDD) *»1 ^-F (Nl) WCcatRWKegf^ 

[003 9] cn*8¥ifflKSiwr5<b. 01 b7>yx 

f (TR 1 ) «»2 F (N 2 ) ±©mE*iBg^SE 

(BP%. 0 .TV) arommmtixmi y-v 

(N 1) ±©mE*5igS[4SEb'<;l'«:if6}#-r*. »2 
^-F (N2) ±©mE*i|ig|?SEt(±-C*aJi^. m 

ih5>i^;^5f (TR 1 ) «^'->3^7^n-c]a^m^4s 

E^-/^ (VDDL) imw-F (Nl ) ^rggfeS^ 
So C©fc*«:. mi h7>i^X5f (TRl) ifCtt 

F (N2) ±©aEBm4./-F (N4) tcSli^S^l/c 
'<-;^?:W^&m3 hvvyj^f (TR3) fCj:-,-C^ 
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{tr^o ms vv>v>7.^ (TR3) \mA ^-^ k (n 

4) 1Ph<0f--\--X^^=-^^^^V. 'j^ (GSC) ifii-^ 
'^»fflffl*W^5i^«:jas(,$h-CiliS&mE7'f> (V 
DDL) 1pf>^\WSK (R4) , ||2^-K (N2) . 
l|5ffi5i(R5). @^^©3Ui'i(-SO'i5 >f4ig 

*LrSift-7'f> (GNDL) tcsi«ta«8*j^fi£-r 

•2). C<D«^, ^2y-H (N2) CCtth7>yxir 
(TR) <DEg9?mEJ:'5(St^mii*S3^tiS. CtiiaS 
^CoT. m4V-K (N4) ±oy-h;^++->d^i' 
a^i' (GSC) 3!i<o-ifea4Wrsti^K:||3 l-7> lo 

(TR3) {^^^->3^7 3n•cll2 ^- h* (n 
2) (D-^wm-mM&.\y^i'\'^m^ti,. -n. mz 

hv->V>:^^ (TR2) itmSy-JF (N3) ±©tiE 
icst^^bxmzm (R2) «:«JI!!^'f>{CjSf?W«:g 

mi-\i:i>. c<om. m2ms.^>(> (svd ±oism 
^y-vms. (vgh) «fr3fi!ri (R3) > »i 

K (Nl) ®2ac!n (R2) ^«|h^>v?X5f (TR 
2) ©rJU^'i'-ROfiS y i»?:igSl/-CSJft-7'f> 
(GNDL) fflijCCfiJtSSnS. 

[ 0 0 4 0 ] 03 K (N 3 ) ±©®£*iBglf 20 
mEJrOei^Ji^Cc. m2 Vv>V>:^ii (TR2) «i? 
->:t73nr»2fi$i (R2) tmm-il^ (GND 
L) C©fc»(C. N}gi^a>i^3>h5 

>i;=Xi» (TR) A102 F7>y:^^ (TR) 
nS. 113 ^-K (N3) ±©mEttS^4v-F (N 
4) {Cg5Sl5Stlfc'«-X4W1-*IS4 (T 

R4) ©ttfpyjsitcjiora^fc^^o 114 h7>i?xi? 

(TR4) «||^4>'- K (N4) i)^h<DV- hX+i'- 
>ifi;xi^t> (GSC) *l/^'fl&afii*W•r^.8#t^:^aI^) 
StlT03^-K (N3) ^Sffl^-fXGNDL) K 30 
Si^StiS. CtiKjroT, II3>'- K (N3) -C«S 

it&«E (GND) j5S3in^>. cnias^cor^ »4y 

-K (N4) ±©y-h;x+i'->i'i'Ovi' (GS 

c) Ai>'^'fi^iB*w■r•s^s^ccll4 h7>i;>x$ (t 

R4) «^?->:i-7 3n-C03>'-K (N3) 

(GNDL) *trattStlS. 
[0 04 1] CCffiSf, flSSiiSE^'f > (VDDL) ± 
©ilSSffimE (VDD) ASSefiln (R6) *SSLr 

113 y-K (N3) (c^^sn^, fieor> ii3^-k 

(N3) T?»iSSttSE (VDD) *53gnS. ilSmW 40 
(C. »2>-K (N2) ±©mEill3y- K (N3) 
±©^j!»i|l-i^j:Jf^SS-CS:^l:-r-5. cn6»2RO'03 
^-K (N2. N3) ±©SE*s|5|-)5:J^SSr^{k-r* 

C<!:-C»lRiy^l|2 h^>y;^^f (TR 1 , TR2) ^5 

d» (TRl) tty-bX+t^^i'i'ai.i' (GSC) 

©^^'f©iftalz^a^c. vvi^iy-^^ (tr2) »y 

-f-x+ + ->yi'D-;.i' (GSC) ©a-iiaEr^Cc 
2 ) RySr2SE5 -f > ( S V L ) ±©mE«y- I- X 50 
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^\'Z-yi^t>U"j^ (GSC) ©-'^-<lssErat?«ils^ 

ttmE (VDD) y-h;^ + + ->yi'0-yi' (G 

so ©P-iftaKrar»«m&mEU'<^i' (vdd) 

■2). C©ife*> m2mE7-<> (s V 1) (CW01 8K: 
^Lfcj«a^«rW^-5JS«tiy- h«E (V g h ) imix 

a, l-x^f->i'^n-vi' (GSC) wy-hi? 
a ^i'^-O (GCL) *^6ll7fijK (R7) ^igftU 
Tll4>'-K (N4) {C^tJ&SnS. 07^51 (R7) 
\t¥-Yi>Uvi>y-<ly (GCL) *i6m4y-K (N 
4) (|iKcjiKn-5lijiS?rSIK-r€.o l^2RO'm3ffi!r[ (R 

^K.m2 0Kmminfcv-\-v'(> (gd ±©aFSfe 

^fi (Cp) SO-SF^fiin: (Rp) tmct>''~v^^> 
( g L ) ±©mE©fiSt«iS*ais-r 

[00421 025 «*»ig{ca: ST A BJ&aES^S^K 

g?:WWCCS^i^-rS. S2 5©TABff5fc^«ii^^S 

•c. (3 0) wiSP^^^xsfi (3 OA) t 

ruiiv:x.mm (3 0 B) ©fflccffittsn/c^Sa^i ( 3 

00 vmmS*li>. C©?KSi>'N-*-»l' (3 0) ttFPC 
(Flexible Printed Circuit) y -i )VA (6 6) ICj: 

orPCB (Printed Circuit Board) ^i/a-Jl/ 
(6 8) icW^$ini>. PCB*ya-;b (6 8) BP 

CB (7 0) <D±mict§m$titcmmm^?f> (72), 
fimiiRc/ismiay- hmE^^g (40. 42)** 

•rS. FPC^^Jl/A (66) »T8IJ*/9XSffi (30 

B) ©■^i. mmcmm:$titc-m^tp CB (70 
©j£ffi©»K:S^iKsn/cffiiagq%^-rs. fpc 
(6 6) ©*ffl«:«7'-ifK^-f-'< (3 2) S 

o7*fc«y-h K7-f>'>' (34) *mm$ti^o 

^ K^-^vt (3 2) lBaJ^/¥-V K7-^^^• (34) «F 
PC7^;l/A (6 6) {C<J;-:>-C?ffi^^<^Jb ( 3 0 ) 
PCB*J?a-;K6 8) Cc^iKSti*. C©<J:^!&:F 
pc^-r/bA (6 6) (3 0) ^■f-i' Y 

3 ( 3 2 ) S:!>7*fc«y- h F ^ -f 3 4 ) K: 

smwccaisT 50 1 iime^^• i»->(67A)i. 

-if F^-r-'N- (3 2) R07*ftiWy- F F7-r>'^• (3 
4) ^PCB^y^-JW (6 8) icmSttfJicaiSTS^ 

2^^®-'^■^^-> (6 7B) ^wi-^). cne^isu' 

02 iSSB/^•f -> ( 6 7 A . 6 7 B ) «p««J*i«ai 

§n.2.J:^{c0lR!>'02«S7-f;UA (6 9A. 69 

B) (c^^rtJSsns. 

[0 04 3] 02 6«3|£^WK:j:SCOG (Chips On 

Glass) im.¥Bm.m.^w&mK.mmri,. mzQ 

©C0Gfl5?«S^T^SIg«. hUiivT^m^ (3 OA) 
iTSB3!/5:^a« (3 0 8) ©IBtcSiiSnfcjRSB 
(3 0C) iifttl^S, C©«?S/<*;l' (3 0) «F 
PC (Flexible Printed Circuit) 7^JUA(66) 
iCjc-^rPCB (Printed Circuit Board) 
;K68) K.W^^tiZ>. PCB*i;*-;l/ (6 8) « 
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PC B ( 7 0 ) 0±micmmtitcmmm^sii ( ? 
2) > &mmt.cmm&y- bmEM^m (4o. 4 
2) imti. ttc. rm'7:^mm oob) ci)^"^ 

Vmmmt'f- K 7 -Y^M 3 2 ) R07$/c«y- h 

(3 2) Ryf/y-h K^-f.'< (3 4) ttFPC7 
(6 6) CcJ;-7T®^-'^•^;^ (3 0) RO'PCB 
(6 8) «Cgi^Sn-5. FPC7^JUA (6 
6) lir-if F^'(.'^' (32) SO-y-h K^-^^^ (3 
4) ifinHhtltcPCB^iy^-tl (6 8) {Cg«J$-li- lO 
C©fc«!)K. FPC7^;I/A (6 6) »TSP:y^X 
(3 0 B) ©'^ 7 K^mtcSJi^Stlfc-SSIJiPC 
B (7 0) ©)Sffi©i»(CS«5Stiyi:fl!!gifi|5*W1-S. C 
(Dj:^tj:FPCy -olM. (6 6) ttT^-i? (3 
2) &c;/*/c«y- HK^-f-'^ (3 4) Ai^tSSn/c 
jfltS'-f^^l' (3 0) iPCB*J^a-;K6 8) ?rm» 

W{c«itt-r*»^^>-4'-> (6 7) %wrs. iise 

(6 7) tt«S|J*iSHl-rs<J;^KfiSS7^;l'A 

(6 9) {CjC-o-CaSEtlS. 

[0044] ^ffeWcciaTi^sn/cfisfiy- hmEife* 20 

mtmm&y- niE#e^s»pcBty^-ji'K:{4g 

L. mESiJfflSl3:LCDtJ^:*-;i/±K:|^«i5:}efi8-CE 
SS«aci*!-e*4. *-r. «E«ltSl»*»PCB*y 

4S-r-<r*!tPCB*j;»-;i'±«:fM3ti6. COJ: 
^ftiii8«jittia 1 (csst$n/cas©y-- h k 
I ctcury- ^>'^•;^;3^©35:Ti!)5l3g|5*;^A-x (smoo 
th) (.cti>cbifiv^i,, Sf-p-r. *^H^©gW«y- 
h K^-f^MCi^jg^ffc^StiS. ^Xtc. SEW 30 

-f 1 cnicmhtitcmspmmim 1 8©j; 5 

fcWSffiy- hSE»*Si^<A-©|yi{cSiBSLT:fc«fc 

E*ij w«0 5 so's 2 1 ®<fc ^ ic-rxommmmK^ 

^Si^^Sl©>'^*''■>•-©HK«i^O■CfcJ:t,». SEftWS 
*$tf y- h K 9 ^< I C «P C Btt«BE»lJtaiS**P c 
B*i^* -Jl'iKiegSnfcJi^fctb-^t: L C D *y 
->il/©SBD°BiK«riS^3-a-SCi*s-C*> Mtcg|5D°B©3X 

him.ri,ctifiv$i>, 40 

[0045] 

T"-? hi; 5» e';^jRsa^B«. y- h K5 >''f©u'<: 
;l/'>7 HKiSmiiy- i-mE?r55SS}f5si-cm-rsci 
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[0 04 6] */c. *liWlC<J:S75'7-.<7'vh>) -^i; 

±*s >) sp J: <o m^^^ic^itti c i-cy- h 7 -f >{c« 

t&3ti-&x+i.-> yii^©S:T*5 •) SPi!)iiE±*5 0 SP J: 
T ■< ■:f-7 V ') V ^xWi^B^^mx\t, y <) 'J ijmm 

[0047] lJi±iftWLfcrtS«:jiU-r^««-C*tl« 

^.i:l5li»l^iNll«©i$iNB^cCeiW(cge«S3 

[Sffi®1S[#^cUiW] 

[01] SI «jiS©}B[S*^R«g*«i{BSWCcE7K-r 

[02] m2\ttLymuifiWt^tftK.mtrh^^^ 

[03] 03W02 b(C0ijv$tlfc;^+i'->ym# 

[04] 04 «a^©«^«jsiia©«3§*05^-r 

0tB-C*S. 

[05] 05«*|6H^{C<fcSSIl||teWcJ:S7i'f 

[06] 06{i*l6WK:J:SI|2jg|fifI«:J:*Ti'^ 
^ T--? h ij i'X?SS«jS^=fe«tilSfl«JK:0jp-r S0ffl 
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